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5. GLP CERTIFICATE 

 

 
 
Please note: Effective January 1st, 2008 the company name Bayer Industry Services GmbH & Co. 

OHG was changed to CURRENTA GmbH & Co. OHG 
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6. SUMMARY  

A study was performed to assess the acute toxicity of PES Vorstufe 2342 to Danio 
rerio under static conditions. 
 
The study was conducted in accordance with Council Regulation (EC) No 440/2008, 
Method C.1 'Acute toxicity for Fish' (2008) which is in most parts equivalent to the 
OECD Guideline for Testing of Chemicals No. 203 'Fish, Acute Toxicity Test' (1992). 
 
A group of seven fish of the recommended size was exposed to a limit test 
concentration of nominally 100 mg/L of PES Vorstufe 2342 dissolved in dilution 
water. Auxiliaries used to prepare the test media were an ultra turrax and a magnetic 
stirrer. Undissolved particles of the test item were removed using an aseptic filter. 
 
Observations were made on the number of dead fish and the incidence of sub-lethal 
effects after 2, 24, 48, 72 and 96 hours of exposure. The following values were 
determined: 
 
Time LL 50  
[h] [mg/L]  
 
 2 > 100  
 
 24 > 100  
 
 48 > 100  
 
 72 > 100  
 
 96 > 100  
 
No toxic effects against fish were observed at the limit of water solubility. 
 
PES Vorstufe 2342 is insoluble or poorly soluble in water. Therefore a suitable 
selective and sensitive chromatographic method for the determination of the test item 
in aqueous solutions could not be established. 
 
The results are expressed in terms of Lethal Loadings (LL). As the test item is a multi 
constituent and no information about the correlation between molecular weight and 
the structural formula of the test item are available, a Water Accommodated Fraction 
(WAF) was used to test effects at a limit concentration of 100 mg/L, and no specific 
analysis was performed. With the sponsor’s agreement, the content of the test item 
during the exposure period was verified by DOC determination. 
 
The hardness of the dilution water used was 14.0 °dH (= 250 mg/L CaCO3). 
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7. EXPERIMENTAL PROCEDURE 

The method described in the Council Regulation (EC) No 440/2008, Method C.1 
'Acute toxicity for Fish' (2008) which is in most parts equivalent to the OECD 
Guideline for Testing of Chemicals No. 203 'Fish, Acute Toxicity Test' (1992) 
assesses the acute toxic effects (mortality) of various concentrations of a test item to 
a freshwater fish species. 
The purpose of this method was to determine the acute toxic effects at a maximum 
leathal loading of 100 mg/L.  
 
An acute daphnia and an algae toxicity test preceded the fish test. They provided 
information about the concentration which was used in the fish test. 
 
The fish test was conducted as static test with the test medium unchanged 
throughout the duration of the test. As no toxic effects against fish were observed, no 
statistical analysis was required to determine the LL 50. Additionally any abnormal 
behaviour or appearance of the fish was reported every 24 hours. 
 
During the test a temperature range of 20 - 24 °C was maintained in the test vessels, 
with a maximum temperature fluctuation of +/- 1 °C in each individual test. The 
temperature, the pH and the oxygen values were measured at the beginning of the 
test and every 24 hours thereafter.  
 
The following validity criteria of the test were met: 
 
The mortality in the controls did not exceed 10 % by the end of the test. 
 
The dissolved oxygen concentration remained above 60 % of the air-saturation value 
throughout the exposure period. 
 
The pH did not vary by more than 1 unit. 
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8. MATERIALS AND METHODS 

8.1 Sample description 

Test item : PES Vorstufe 2342 
Chemical name : Castor Oil, reaction product with  

Soybean Oil 
CAS name : -- 
CAS number : -- 

EC/NLP number : 919-697-6 

Sample provided by : Bayer MaterialScience AG 

Empirical formula : -- 

Molecular mass : -- 

Batch number : LB06603520 

Charge : -- 

Sample number : 1199 

Date of receipt : 2010-04-27 

Expiry date : 2011-09-11 

Purity : 100 % (according to data of the sponsor) 
Water solubility : 0.0058 g/l 
Vapour pressure : ca. 4 hPa at 20 °C 
Stability of test concen-  
tration during exposure : Examined by chemical analysis  
   (DOC) at 0 and 96 hours. 
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8.2 Test species 

Name : Zebra fish (Danio rerio) 
 
Source : Aqua KlöGer (Germany) 
 
Date of birth : -- 
 
Date supplied : 2011-04-19 
 
Acclimatisation : Stock held since 2011-04-19 and acclimatised to 

the test conditions since then. 
 
Temperature : 20 - 24 °C 
 
Dissolved oxygen : > 5 mg/L 
 
Feeding : Commercial fish food, daily. Feeding discontinued 

24 h prior to test start. 
 
Mortalities during  
acclimatisation  
period : < 5 % 
 
Medication : none 
 
Mean standard  
Length  
(n = 14) : 3.4 cm (S.D. = 0.19 cm) 

 

8.3 Holding and dilution water 

Reconstituted water prepared according to the recommendations of ISO 
7346. This freshly prepared standard dilution water was used for the 
maintenance of the test animals under flow-through conditions and for the 
preparation of stock and test solutions of the test item. 
The total hardness of the dilution water, measured at test start, was 
14.0 °dH (= 250 mg/L CaCO3). 
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8.4 Apparatus 

Analytical balance 

pH meter 

Oxygen meter 

Incubator 

Various glass materials: glass aquaria, glass plates, volumetric flasks, 

pipettes etc. 
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8.5 Pre-treatment of test item and preparation of test item concentration 

A direct weighing was prepared to produce the only test concentration. 
500.2 mg of the test item were added to 5 litres of dilution water, treated 
with an ultra turrax for 60 sec. at 8000 rpm and was then stirred for 24 h 
on a magnetic stirrer. Finally undissolved particles of the test item were 
removed by filtration using an aseptic filter with a pore size of  
0.45 + 0.2 µm . The pH was measured to be 7.3. Finally 7 fish were given 
to the test item concentration and the control. 
 

8.6 Exposure conditions 

Test vessels : glass aquaria holding 5 L of test media covered by 
glass plates 

 
Experimental design : 1 test concentration plus 1 control 
 
  7 fish per test concentration 
 
  no feeding during the exposure period 
 
  static system 
 
Method of initiation : fish were placed in prepared media 
 
Loading : 0.45 g body weight (wet weight) per litre 
 
Photoperiod : 16 h light: 8 h dark 
 
Temperature : 22.0 to 22.7 °C  
 
Aeration : gentle aeration via narrow glass tubes 
 
Test item 
concentration : 100 mg/L 
 
Method of admi- 
nistration : direct weighing  
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Medium renewal : none 
 
Duration of exposure : 96 hours 
 
Criteria of effects : The criterion of death used in this study was the 

absence of response to physical stimulation. In 
addition to observations on mortality at 2, 24, 48, 
72 and 96 hours, type and incidence of sub lethal 
effects compared with control fish were observed. 
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8.7 Chemical analysis 

PES Vorstufe 2342 is insoluble or poorly soluble in water. Therefore a 
suitable selective and sensitive chromatographic method for the 
determination of the test item in aqueous solutions could not be 
established. With the sponsor’s agreement, the content of the test item 
during the exposure period was verified by DOC determination. 

Analytical Standards 

Analytical Standard for Determination of Organic Carbon 

Potassium hydrogen phthalate, dried at 105 °C for 1 hour, purity > 99.9 % 
Potassium hydrogen phthalate (nominal value: 2.125 g) was dissolved in 
water and made up to the mark in a 1000 mL volumetric flask to prepare a 
stock solution of 1000 mg Carbon per litre. Defined volumes of the stock 
solution were diluted with water to obtain standard solutions in the range of 
5 to 300 mg/L. 

Analytical Standard for Determination of Inorganic Carbon 

Sodium carbonate, dried at 285 °C for 1 hour, purity > 99.9 % Sodium 
hydrogen carbonate, dried for 2 hours over silica gel, purity > 99.9 % 
Sodium carbonate (nominal value: 4.415 g) was dissolved in about 500 mL 
water. Sodium hydrogen carbonate (nominal value: 3.500 g) was added 
and made up to the mark in a 1000 mL volumetric flask to prepare a stock 
solution of 1000 mg Carbon per litre. Defined volumes of the stock solution 
were diluted with water to obtain standard solutions in the range of 15 to 
150 mg/L. 

Analytical Procedure 

Principle 

Total Carbon (TC) in water was oxidized to carbon dioxide by combustion. 
Inorganic Carbon (IC) was measured separately by acidification and 
purging. Total Organic Carbon (TOC) was calculated by the following 
equation: 

TOC = TC – IC 

As the bioavailable fraction of organic test items is more appropriately 
reflected by the Dissolved Organic Carbon (DOC), all biological test 
solutions were initially filtered through a membrane filter of a pore size of 
0.45 µm before any further treatment was performed. In case of low DOC 
values (< 10 mg/L), DOC was measured after removing inorganic carbon 
by acidification and purging of carbon dioxide. In this case, DOC value 
was identical with TC. 
Carbon dioxide was determined directly by infrared spectrometry. 
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Calibration 

Linear calibration curves were established by analysing organic standard 
solutions and inorganic carbon solutions of at least three adequate 
concentrations. Typically, several calibration curves were used in order to 
cover the whole concentration range needed.  

Limit of quantitation 

2 mg/L DOC. 

Analysis of samples 

The biological test solutions were routinely measured on the day of 
sampling. If this was exceptionally not possible, the samples were stored 
in a refrigerator at 4 °C until the analysis was carried out. The biological 
test solutions were analysed in the same way as the calibration samples. 

Evaluation of results 

Injected samples were quantified by peak areas with reference to the 
respective calibration curve. The latter was obtained by correlation of peak 
area of the standard solutions to their corresponding concentration in 
mg/L. The correlation was performed using a linear function: 
 

 y = m  · x + b 

y = peak area of injected sample (counts) 
x = DOC of injected sample (mg carbon per litre) 
m = constant factor, slope of calibration curve 
b = intercept, point of intersection between  

 calibration curve and y-axis 
 
Factor 'Molecular weight / Organic C content': --- 
 

Sampling schedule: 

Control : at 0 and 96 hours 
 
Test concentration : at 0 and 96 hours 
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8.8 Applied SOPs and methods  

00139 V.1 Acute Fish test 
 
2011-0616101-07 D Hardness of water 
 
2011-0479301-94 D Determination of metals 
 
2011-0615201-07 D DOC determination 
 
 
 

Deviations: According to the demands of the used guideline the 
test was performed with 7 fish per concentration 
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9. RESULTS 

 
Table 1: Control 
 

Abiotic parameters 0 h 24 h 48 h 72 h 96 h 

Temperature [°C] 22.1 22.7 22.5 22.1 22.2 

Oxygen [mg/L] 8.2 8.1 9.0 8.4 8.8 

Oxygen [% saturation] 93 93 103 96 100 

pH value 7.3 7.1 7.3 7.2 7.2 

Mortality for zebra fish 
(initial population: 7) 2 h 24 h 48 h 72 h 96 h 

Absolute 0 0 0 0 0 

Cumulative 0 0 0 0 0 

Cumulative [%] 0 0 0 0 0 

Abnormalities * 2 h 24 h 48 h 72 h 96 h 
Abnormal swimming 
action 0/7 0/7 0/7 0/7 0/7 

Abnormal behaviour 0/7 0/7 0/7 0/7 0/7 

Chemical analysis 0 h 24 h 48 h 72 h 96 h 

DOC mean value [mg/L] <2 - - - <2 

 
Comments: * Fish with effects / fish alive 
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Table 2: 100 mg/L 
 

Abiotic parameters 0 h 24 h 48 h 72 h 96 h 

Temperature [°C] 22.0 22.5 22.5 22.5 22.6 

Oxygen [mg/L] 9.3 9.0 8.8 8.2 8.7 

Oxygen [% saturation] 106 91 100 95 100 

pH value 7.4 7.1 7.3 7.2 7.3 

Mortality for zebra fish 
(initial population: 7) 2 h 24 h 48 h 72 h 96 h 

Absolute 0 0 0 0 0 

Cumulative 0 0 0 0 0 

Cumulative [%] 0 0 0 0 0 

Abnormalities * 2 h 24 h 48 h 72 h 96 h 
Abnormal swimming 
action 0/7 0/7 0/7 0/7 0/7 

Abnormal behaviour 0/7 0/7 0/7 0/7 0/7 

Chemical analysis 0 h 24 h 48 h 72 h 96 h 

DOC mean value [mg/L] <2    <2 

 
Comments: * Fish with effects / fish alive 
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An analysis of the mortality data gave the following results: 
 
Time LL 0 LL 100 LL 50  
[h] [mg/L] [mg/L] [mg/L]  
 
   2 ≥ 100 > 100 > 100  
 24 ≥ 100 > 100 > 100  
 48 ≥ 100 > 100 > 100  
 72 ≥ 100 > 100 > 100  
 96 ≥ 100 > 100 > 100  
 
No toxic effects against fish were observed at the limit of water solubility. 
 
PES Vorstufe 2342 is insoluble or poorly soluble in water. Therefore a suitable 
selective and sensitive chromatographic method for the determination of the test item 
in aqueous solutions could not be established. 
 
 
The results are expressed in terms of Lethal Loadings (LL). As the test item is a multi 
constituent and no information about the correlation between molecular weight and 
the structural formula of the test item are available, a Water Accommodated Fraction 
(WAF) was used to test effects at a limit concentration of 100 mg/L, and no specific 
analysis was performed. With the sponsor’s agreement, the content of the test item 
during the exposure period was verified by DOC determination. 

 

9.1 Comments 

Two test fish had a somewhat larger size than the one recommended in the test 
guideline for zebra fish. This deviation from the recommendation of the guideline is 
not regarded to be relevant to the results as no behavioural or other abnormalities 
were observed within the test period. 
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